This paper presents new existence results for the singular discrete boundary value prob- (k,u(k)), k ∈ [1,T], u(0) = 0 = u(T + 1). In particular, our nonlinearity may be singular in its dependent variable and is allowed to change sign.
Theorem 2.1. Suppose the following conditions hold:
(G) there exist g i : [1, T] × (0,∞) → (0,∞) (i = 1,2) continuous functions such that g i (k,·) is strictly decreasing for k ∈ [1,T], − g 1 (k,u) ≤ g(k,u) ≤ g 2 (k,u) for (k,u) ∈ [1,T] × (0,∞), Then there exists λ 0 ≥ 0 such that for every λ ≥ λ 0 , problem (1.1) has at least one solution u ∈ C[0,T + 1] and u(k) > 0 for k ∈ [1,T] . Moreover, there exists c i = c i (λ,g,h,φ 1 ) > 0 (i = 1,2) such that
3)
where φ 1 is defined in Lemma 2.2.
It is worth remarking here that an estimate for λ 0 will be given in the proof of Lemma 2.11.
We first give some lemmas which will help us to prove Theorem 2.1.
Lemma 2.2 [1] . Consider the following eigenvalue problem:
Then the eigenvalues are [3] . Let G a (k,l) be Green's function of the BVP
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Then
where a ∈ C [1,T] and a(k) ≥ 0 for k ∈ [1,T] .
Next we consider the boundary value problem
It is easy to see that A is a completely continuous operator (see [3] ).
12)
then u is a solution of (2.10).
From Lemma 2.3, we have the following lemma.
Lemma 2.5. The following statements hold:
, then the solution of (2.10) is nonnegative.
Lemma 2.7. Suppose (G) and (H) hold. Let n 0 ∈ N. Assume that for every n > n 0 , there exist a n ∈ C [1,T] , 0 ≤ a n , and there exist u,u n , u n , u ∈ C[0,T + 1] such that
13)
and
is a completely continuous operator. By Corollary 2.6, we have Observe that u nm ∈ [u, u] , so u(0) = u(T + 1) = 0 and u ∈ C[0,T + 1] with u > 0 in [1,T] . Also,
If ω(k) = lim n→∞ ω n (k) for k ∈ [0,T + 1], then 
(2.31)
We know that there exist
(2.32)
(2.33)
By a standard upper-lower solution method, there exist ω n+1 ∈ C[0,T + 1] such that
(2.34)
Next we prove
To see this, we consider the problem
Then v n (k) = 1/n + ω n (k) for k ∈ [0,T + 1] is a solution of (2.36) n . We next prove Since v n+1 (0) = 1/(n + 1) < 1/n = v n (0), v n+1 (1) = 1/(n + 1) < 1/n = v n (1), we need only to prove that
If this is not true, then there exist m ∈ [1,T] with v n+1 (m) > v n (m) > 0. Let σ be the point where v n+1 (k) − v n (k) assumes its maximum over [1,T] .
that is,
On the other hand, since v n+1 (σ) > v n (σ), we have
This is a contradiction. Thus v n+1 (k) ≤ v n (k) for k ∈ [1,T] , and so 0 < 1 n + 1 + ω n+1 ≤ ω n + 1 n .
(2.43) Also notice that 
,
Proof. We first prove that 
54)
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and consequently
and so
It is easy to see that Φ is a completely continuous operator. 
(2.60)
Proof. Let n ∈ N be fixed. Then m(k,ω n + s) satisfies the conditions of Lemma 2.9, so there exists v n ∈ C[0,T + 1] with 0 ≤ v n ≤ R 0 φ 1 such that (2.60) holds and (2.63) By (H), there exists s ≥ 0 such that 0 < h 1 (k,s) for k ∈ [1,T] . We let
Note that Θ is nonempty. If k ∈ Θ, v ∈ C[0,T + 1], and c ≤ v, we have 
